Applying the theories of agenda building and frame building and previous work related to the shared negotiations between sources and journalists in constructing news dramas, this article examines the role of the mass media in the evolution of the stem cell controversy. How does a scientific issue gain, maintain, or lose political and media attention? What forces combine to emphasize certain dimensions of an issue over others? Using data from a content analysis of stem cell-related articles appearing between 1975 and 2001 in the New York Times and the Washington Post, the authors analyze patterns of media attention, media framing, and media sourcing across stages of scientific, political, and policy development.
For more than four decades, scientists have focused on a unique set of human cells called stem cells, utility and repair units of the body that play a key role in the maintenance and regeneration of organs and bodily tissues throughout life.Since the 1960s, research has predominantly used stem cells taken from adult tissue, notably from bone marrow and later umbilical cord blood. In 1998, when stem cells from human embryos were isolated for the first time, scientists, medical advocates, and press accounts were quick to speculate about the possibility of advances in the treatment of damaged tissues caused by injuries and lifethreatening diseases such as cancer, diabetes, Alzheimer's disease, and Parkinson's disease. Despite the great promise of human embryonic stem cells, the 36
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emerging biotechnology research was also greeted with considerable social resistance from pro-life interests and some policy makers, with the issue rising to the top of the U.S. political agenda during the summer of 2001.
In this article, we outline the dimensions of the scientific and moral controversy surrounding the stem cell debate and examine the sometimes overlooked but central role of the mass media. How does a scientific issue gain, maintain, or lose political and media attention? What forces combine to emphasize certain dimensions of an issue and controversy over others? Why did stem cell research rise to the top of the U.S. political and media agenda, yet other scientific controversies have never attained similar levels of attention? In seeking answers to these questions, we apply the theories of agenda building and frame building along with previous work related to the shared negotiations between sources and journalists in constructing news dramas.
Scientific, Political, and Policy Background
Before discussing and analyzing the role of the mass media in the stem cell controversy, it is first necessary to outline the scientific, political, and policy background of the issue. The stem cell controversy follows closely cycles of policy development that Maynard-Moody (1992 has previously identified in relation to the 1980s debates over fetal transplantation research. Historically, deliberations over biomedical research protocols have been contained within administrative policy arenas such as the National Institutes of Health (NIH), the Department of Health and Human Services (DHHS), and the Food and Drug Administration (FDA). These administrative policy arenas afford special privilege to the "expertise" of the scientific community, enabling mostly insular decision making by administrators, scientists, and independently constituted scientific advisory boards, often to the exclusion of the general public or other interests (Maynard-Moody 1992 .
In contrast, the overtly political arenas of Congress and the White House are open to a greater diversity of interest group involvement. In these institutions, the scientific community holds less influence, and arguments based on morality often win out over instrumental or rational values. Debates that occur within the context of these overtly political institutions receive considerably greater attention from the media and the general public. The exclusion of certain moral values within the debates taking place in administrative settings combined with the dominance of the scientific community often forces opponents of scientific research to attempt to move debate to more overtly political arenas. After some deliberation, however, Congress and/or the presidency ultimately prove inadequate for handling certain technical decisions, and policy is delegated back to the administrative context (Maynard-Moody 1992 .
This cycling of contestation across administrative and overtly political arenas offers a framework for understanding the evolution of the stem cell controversy. In Table 1 , we outline and describe four stages of development relevant to stem cell research as a background for understanding our discussion and analysis related to media coverage.
Media Coverage and the Stem Cell Controversy
The mass media have played an integral, interactive role within scientific controversies generally and the stem cell debate specifically. As mentioned at the outset of this article, the importance of media coverage in relation to science and technology controversy can be understood from a theoretical understanding of the forces that shape media coverage and how media coverage then interacts with the policy process.
Agenda Building and Frame Building
The mass media comprise the principal arena within which scientific controversies and issues come to the attention of decision makers, interest groups, and the public. Not only do the media influence the attention of competing political actors and the public but the media also powerfully shape how policy issues related to science and technology controversy are defined, symbolized, and ultimately resolved.
In a "mediated democracy," the events that take place in the policy sphere and the groups that compete in the political system are not only mirrored (or covered) in the media but also shaped by the media (Bennett and Entman 2001) . The mass media is itself a political institution, having direct contact with policymakers, selecting and sampling from a range of possible news items and sources, often leading political actors toward actions that are in anticipation of the agenda and nature of news (Cook 1998) . In an "age of press/politics," there is rarely a political decision that is made that does not have the media in mind (Kalb 1992) .
The stakes are high in relation to the media strategy of various competing interests. If an interest can control media attention to an issue, then it has succeeded in controlling the media and public agenda. Moreover, when an issue does appear in the media, if interests can define their stand as well as the alternatives available for discussion, then they have "framed" the situation in more winnable terms, delimiting the arguments the opposition can make and screening them off from participation (Berkowitz 1992) . The concept of a frame refers to a central organizing idea or story line to a controversy that provides meaning to an 38 Press/Politics 8(2) Spring 2003 f The same month, in a Bush visit to the Vatican, the pope voices his opposition to stem cell research.
g Also in July, the Jones Reproductive Institute announces the derivation of stem cells from human embryos created and destroyed specifically for research purposes.
h On August 9, in a nationally televised speech, Bush announces that federal funds will be used to support research on human embryonic stem cells but would be limited to sixty existing stem cell lines, delegating the specifics of funding to the NIH and appointing bioethicist Leon Kass to head a bioethics advisory commission to consult on the issue. Note: "Administrative" refers to funding and regulatory agencies, independent scientific advisory panels, and ethics panels. "Overtly political" refers to Congress and/or the presidency. The "dominant" policy arena was determined by a qualitative assessment of the central locus of deliberation and decision making.In (Gamson and Modigliani 1989) . Once an issue is framed or characterized early on in a debate by the media, it can be very difficult for policymakers or other interests to shift the image of the issue to another perspective (Linksy 1986; Schön and Rein 1994) . Recognizing the importance of media coverage in influencing policy outcomes, various competing political actors lobby the media to shape the attention and emphasis of coverage in ways that marshal support for their positions. Within this media agenda-building process (Berkowitz 1992) and media framebuilding process (Scheufele 1999) , competing interests operate as news sources, supplying strategically packaged news items and story information to journalists. Indeed, most stories are source generated (Gandy 1982) , with some estimates identifying half or more of newspaper stories as source originated (Bennett 1990; Sigal 1973; Soloski 1989) .
Certain types of interests, including government sources (Sigal 1973; Tuchman 1978) , industry (Berkowitz 1992) , and societal elites including scientists, doctors, lawyers, and celebrities (Cobb and Elder 1961) , are likely to be more influential in setting the agenda and framing issues than others are. In previous studies of science controversies generally and biotechnology specifically, government officials, industry members, and scientists have dominated as sources in U.S. media coverage (Nelkin 1995; Nisbet and Lewenstein 2002) . As a partial result, U.S. media attention to biotechnology has been driven mostly by industrial and economic development of the technology, and coverage has historically been overwhelmingly positive, emphasizing frames of scientific progress and economic prospect. Only in the few instances of limited "crisis" related to biotechnology-including the announcement of the birth of the cloned sheep Dolly, the Monarch butterfly study, or the death of gene therapy patient Jesse Gelsinger-were nongovernment, nonindustry, and nonscientist sources such as religious interests, public interest advocates, or environmental groups able to receive significant coverage in the news (Nisbet and Lewenstein 2002) . Exceptions to traditional patterns of source influence, however, do exist. Most of these exceptions are outcomes of the professional orientations of journalists. As we will outline in the next section, source influence in the media agenda-building and frame-building process is attenuated in part by the preferences of journalists for dramatic news narratives (Bennett 2001; Cook 1998) .
Negotiating Drama between Journalists and Sources
The way journalists and interests view their job and their relationship is the result of several forces that are in constant dynamic interaction. These interactions promote a shared culture between journalist and source that guides interactions, setting an unofficial set of ground rules (Berkowitz 1992) , producing a "negotiation of newsworthiness" (Cook 1989 (Cook , 1998 , and a cooperative manufacture of news.
Of particular interest are journalists' preferences for storytelling. Journalists have a human tendency to prefer narratives to other forms of structuring information, as explaining complex events through stories is intuitively appealing and a natural human act (Bennett 1978) .In fact,issues that receive the greatest media attention are those that are most easily dramatized or narratized. These news dramas emphasize crisis, the individual event over the past or future, and conflicts between personalities. Dramatized news downplays complex policy information, the workings of government institutions, and in-depth analysis of problems that provide background information and context (Bennett 2001) .
"Drama-philia," or the attraction to drama, explains in part journalists' tendencies to frame news in terms of the episodic rather than the thematic (Iyengar 1994) and in terms of political strategy rather than substantive context (Capella and Jamieson 1997; Patterson 1994) . In recent decades, market imperatives have reinforced preferences for dramatized news (Cook 1998) , encouraging a surge in soft journalism coverage (Patterson 2001) .
Bennett (2001) also describes journalists as relying on a limited stock of news plots and standardized news formats. When an event or new issue taps familiar themes from previous dramatic stories, journalists turn to these previously used story lines to recast actors and events in familiar relationships around the emerging issue. As part of the cooperative manufacture of news, sources recognize journalists' preferences for drama and for familiar story themes and actively seek to formulate their message strategies to accent drama and familiar story formats.
Few studies have attempted to test theories of news narratives. Fishman (1980) , in a participant-observer study, finds that if journalists can locate themselves within a continuing story, they are able to ascertain newsworthy moments and give larger meaning to passing events. Journalists construct an idealized "phase structure" that can be broken down into discrete units. News happens when the process moves from one of these phases to the next phase.
McComas and Shanahan (1999) observe that journalists construct narratives that use a specific temporal order of events to construct meanings. The specific frames that stories feature at any one particular time form a larger metanarrative across time.Testing their assumptions with data derived from a content analysis of climate-change-related coverage, McComas and Shanahan show that the media's meta-narrative generally conforms to dramatic rules. Coverage of an issue begins with a crescendo of dramatic claims ("rising action") that attracts attention to the issue, peaks in coverage with efforts to solve the problem, and then declines in coverage during the denouement and resolution of the issue.
Dramatizing Biotech
Beyond the cloning announcements of 1997, biotechnology has never achieved considerable media attention in the U.S. context. In fact, Nisbet and Lewenstein (2002) report that even in 1997-biotechnology's peak year of coverage to date-cloning and other issues related to biotechnology still ranked rather modestly on the overall media agenda, gaining considerably less attention than major political issues such as gun control and welfare reform, popular culture events such as the deaths of Mother Teresa and Princess Diana, and even other science and technology-related issues such as nuclear energy and climate change.
In terms of drama and narrative, however, the stem cell controversy provided an abundance of familiar storytelling themes and dramatic elements that helped push it to the top of the media agenda during the summer of 2001. Embryonic stem cell research, able to be easily linked to genetic engineering and cloning, evoked vivid images from culture and history, a relationship not lost on various interests in opposition to research. These images, often used as sound bites in discourse by pro-life opponents, included references to playing God, Dr. Frankenstein, a brave new world, Faustian bargains, the Nazi Holocaust, as well as menacing adjectives such as evil, murderous, or gruesome. Competing interests in the stem cell controversy also played on familiar themes of tradition versus progress. If on one side of the debate was the image of a mad scientist experimenting on human embryos, on the other side was the notion of a religious zealot impeding scientific and social progress.
Journalists, much like the general public, have long had trouble coming to terms with the prospects of genetic engineering. Coverage of genetic engineering during the 1960s and 1970s has been characterized as using an "aweand-mistrust" style of reporting, with journalists deferring to the technical authority of scientists but blending coverage with a fear and apprehension of possible social implications (Nelkin 1995; Van Diijk 1998) . In this early coverage, journalists used a binary sourcing strategy that pitted the professional views of scientists against those of clergy. The first group is referenced as the advocates of scientific advancement, and the second group is appointed moral guardians of society (Van Diijk 1998). Today, journalists draw from a troika of characters, as bioethicists have been added to the mix, serving as neutral technical interpreters and moral arbitrators.
The controversy also evoked common themes from previous political controversies over abortion and fetal transplantation, with many of the same political interests again doing battle across a political minefield. Moreover, the timing of the stem cell controversy coincided with President Bush's first six months of office, setting the stage for familiar themes revolving around the implementation of campaign promises to influential supporters, anticipation of the president's first big political test in office, and the president grappling with moral dilemmas that accompany the burden of power. Indeed, former President Clinton's struggle with the issue of gays in the military offered a familiar dramatic backdrop for anticipation of Bush's ability to make good on campaign promises to a core constituency in the first months of his presidency.
The Current Study
To understand the evolution of media coverage of stem cell research over the past four decades, we chose to focus our analysis on several key research questions. As a point of comparison with the issue's scientific, political, and policy development, these research questions make reference to the stages outlined in Table 1 .
Our summary of the literature indicates that variation in media coverage of stem cell research is the likely outcome of shifts in contestation across policy arenas from administrative to overtly political, the agenda-building activities of competing interests, and journalists' narrative considerations. This variation in coverage is a product of competing interests' attempts to push or keep stem cell research off the media and public agenda and journalists' own orientations toward the narrative cycle, increasing coverage of a story as it shifts from administrative policy arenas toward more dramatic decisions by prominent political personalities in overtly political policy contexts, allowing more dramatic frames to emerge and more familiar story formats to be applied.
The Nature of Media Attention
Our first set of research questions, therefore, deals with (1) the nature of the agenda-building process across stages of development, (2) the pattern of media attention relative to this agenda-building process, and (3) the pattern of media attention relative to the type of policy arena in which debate over stem cell research took place. Specific to media attention, we pose the following questions:
Research Question 1:What was the level of agenda-building activity related to stem cell research across its stages of development? Research Question 2: How did media attention to stem cell research vary in relation to this underlying agenda-building process? Research Question 3: How did media attention to stem cell research vary in relation to the policy arena in which debate took place?
Once Bush delegated the issue back to the NIH in August of 2001, we might expect that media attention would subside as the issue shifted back to administrative contexts. However, as outlined in Table 1 , scientists, proponents of research, and their allies in Congress kept the issue on the political agenda, scheduling fall Senate hearings on the availability and nature of stem cell lines, and by openly questioning the Bush claims regarding the availability of sixty stem cell lines, ultimately forcing the DHHS to issue clarifications. Despite this continued political activity, the events of September 11 and the subsequent anthrax incidents were likely to limit media attention to stem cell research during the fall of 2001. Given these conflicting circumstances, it is unclear what we can expect relative to the level of media attention in the months following the August 2001 Bush decision. This leads to our fourth research question:
Research Question 4: What was the level of media attention to stem cell research in the months following Bush's August 11, 2001, announcement?
The Nature of Media Framing and the Negotiation of Drama
As we have previously reviewed, media attention is closely linked to media framing and the potential for drama. As outlined above, the greatest attention to stem cell research is expected to coincide with the stage of development that is most easily dramatized. Much of this dramatization is related to the framing devices that are pushed by sources as more dramatic grist for the journalist's storytelling mill and the relevance of previously used narrative themes that can be linked to emerging events. This focus on frames, the potential for drama, and storytelling themes leads to the following additional research questions:
Research Question 5: What were the most prominent frames in the coverage of stem cell research?
Research Question 6: How did the prominence of these frames vary in relation to stages of development? Research Question 7: How did the use of familiar storytelling themes and dramatic metaphors vary across the stages of development? Research Question 8: How did media attention vary in relation to these framing devices and the use of familiar storytelling themes and metaphors?
Finally, as an indicator of source influence, it is important to identify the competing interests that are covered in press accounts. Previous research has shown that coverage of science and biotechnology typically favors government, industry, and scientist interests. These sources for the most part are pro-technology and pro-research. However, this pattern of sourcing can be expected to shift in times of political contention. The 2001 debate over stem cell research mobilized a wide range of religious and pro-life interests and was at the top of the political agenda of members of Congress and representatives of the Bush administration. Given this unprecedented political concern with biotechnology, we pose our final research question:
Research Question 9: What were the most prominent sources in coverage across the last two stages of policy development?
Method
In exploring the above research questions, we chose to examine media coverage using quantitative content analysis, a method for the reliable comparison of the nature and variation in media coverage over time (Krippendorf 1980) .
Sample
Using the news article as the unit of analysis, we ran a Lexis-Nexis keyword search to collect the population of articles in the Washington Post and New York Times related to stem cell research. This choice to focus on the elite national newspapers of record complements what other media analysts have observed: Stories tend to spread vertically within the news hierarchy, with editors at regional news outlets often deferring to elite newspapers and newswires to set the news agenda (Gitlin 1980; Rogers et al. 1991) .
The Times and Post devote considerable resources to coverage of national politics, and both newspapers are national leaders in science and technology coverage, with a large and prestigious staff of science writers and editors. In particular, the Times's weekly science section is regarded as an international model for quality, depth, and breadth of science coverage. Given their influence, both papers are primary targets of media lobbying by various political actors.
Although scientific and policy development related to stem cell research stretches back to 1961, the Lexis-Nexus database for the Washington Post and New York Times is only indexed back to 1975, so our analysis is limited to a twenty-sixyear period. All articles appearing between January 1, 1975, and December 31, 2001 , with the key word stem cell in their full text were retrieved for analysis in this study. The search resulted in a population of 939 articles. During analysis, articles that were not substantially related to stem cell research, were duplicates, or were non-articles, such as content summaries for a newspaper edition, were discarded, resulting in a final population of 841 articles.
Coding Instrument
The coding instrument was developed across a period of several months. The researchers examined relevant articles in major newspapers and magazines, identifying common framing devices. Identification of framing devices was informed by reliance on previous content analyses of frames in coverage of politics and in coverage of science (Capella and Jamieson 1997; Durant et al. 1998; Iyengar 1994; McComas and Shanahan 1999; Nisbet and Lewenstein 2002; Patterson 2001) .
In a test of face validity, a panel of graduate students and faculty in the fields of political communication and science and technology studies commented on an early typology of frames. The validity of the framing typology was further developed across a series of pilot studies that were used to train a team of three coders to apply the coding frame. In developing the framing typology, a classic measurement model approach was adopted that attempted to maximize inclusiveness of the full range of possible frames that might appear in coverage, not just the most frequently appearing (Bailey 1994; Nunnally 1978) . The final eleven frames are described in detail in Table 2 . Some frames, including strategy/conflict, ethics/ morality, anecdotal personalization, and scientific uncertainty, have stronger elements of drama than other frames, such as scientific background or policy/ regulatory background that tend to be more descriptive and technical in nature. Adopting a frame operationalization scheme from McComas and Shanahan (1999) , each frame was coded as "not present," "present," or "outstanding focus/ appearing in the lead."
In addition to the measurement of frames, the entire text of the article was examined by coders for the main focus of the article, type of stem cell source mentioned, and policy arena mentioned, and scored for the appearance or absence of each. The team of three coders was tested on a 20 percent probability sample of the population of New York Times and Washington Post articles. Using Krippendorf's alpha (Krippendorf 1980 ), a conservative measure that corrects for chance agreement among coders, reliability for each variable in our content analysis was an excellent .80 or higher.
During pilot studies and final coding, a keyword list was generated of commonly appearing pro-life interests, pro-research advocates, members of Congress, and bioethicists.
1 This list was further checked against policy documents, Focus on the latest poll results, reporting of public opinion statistics, general reference, and discussion of levels of "public support" or general reference to "public opinion" or the "battle" or contest for public opinion.
press releases, and Web sites that featured or referenced the official positions of various interests involved in the debate. Full text Lexis-Nexus searches were then performed that used the keyword strategy "stem cell and "actor's name" for articles appearing in the New York Times and Washington Post from January 1, 1998, to December 31, 2001. The results of these searches were then compared against the articles and coding results of the originally derived and cleaned population of articles that had been entered into an SPSS database. The presence or absence of these actors for each article, or unit of analysis, was then recorded in the database. This method, since it is based on computer-based text searching, allows for almost perfect reliability, reducing elements of human coding error. A similar method of keyword search strategies was used in relation to references and metaphors from science fiction and history and in relation to metaphors of "mass production" and "battle."
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Other Measures
Beyond the examination of articles in the New York Times and Washington Post, we also constructed an index of agenda-building indicators across the four stages of issue development outlined in Table 1 . These indicators are potential sources of routine channel news, focusing events, or direct attempts to generate coverage. We chose indicators that were relevant to activity in the science community, in Congress, and among competing interest groups or decision makers.
For the indicators of science activity, we chose to look at the level of published scientific research. All English-language science articles archived through the ISI Web of Science database that contained the keywords embryonic stem cell or embryonic germ stem cell or adult stem cell or hematopoietic stem cell were tabulated. These specific technical/scientific terms were taken from a recent government review of the "state of the science" in relation to stem cells (DHHS 2001) . As an indicator of congressional activity, we totaled all stem cell-related statements made in testimony before U.S. House and Senate committees and subcommittees as archived by the Federal News Service and searched via the Lexis-Nexus Congressional Universe using the full-text keyword stem cell. As an indicator of the media lobbying activities of various competing interests, we ran a full-text 50 
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Political localization (Localiz)
Focus on reaction or opinion specifically from an "average man on the street" or an "outside the beltway" nonexpert or local community leader. Nonpatient. No apparent political ties to research. Anecdotal personalization (Anecdot)
Focus on a patient, or the families/friends of a patient, who is receiving stem cell-related treatment, suffering from stem celllinked disease or affliction, or could benefit from stem cell research. Focus here is on personal narrative or testimonial.
Note: Parentheses contain abbreviations used in subsequent tables related to frames. keyword search stem cell of press releases distributed by the PR Newswire. The full text of these press releases are archived through the Dow Jones Interactive database back to 1988.
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Results
Since this study collected and coded a census of articles and a population of agenda-building indicators, our analysis and presentation of data do not require the use of inferential statistics. All relationships between variables reported are Spearman's rho correlations, the appropriate test of association for categorical data (Darlington 1990 ). We display our findings across the previously described stages of development, as this comparison is directly related to our theorizing regarding the role of policy arenas, agenda/frame-building activities, and events in shaping media attention and media framing.
Media Attention to Stem Cell Research
For our first research question, we were interested in the level of agendabuilding indicators across stages of development. Figure 1 indicates that prior to 1993, the level of scientific output was fairly modest, accounting for slightly fewer than four hundred scientific articles across this eighteen-year period. From 1994 to 2001, however, the scientific output increased substantially. For example, in 1994, fewer than one hundred articles were published on the topic of stem cells, but by 1999, this output more than doubled to more than two hundred articles published. By 2001, research had more than tripled over 1994 levels, with more than three hundred articles appearing.
In terms of press releases, prior to 1998, very few appear. The number of press releases then jumped in 1998 and increased each year through 2000. In 2001, the number of press releases almost doubled from 2000 levels, an indicator of the increased mobilization by competing interests.
The level of congressional attention to stem cell research displays a similar trend. In reaction to the debate over embryo research funding, congressional attention first appears in 1995. Congressional attention then trailed off in 1996 and 1997. In response to the 1998 embryonic stem cell discovery, congressional attention increased, peaked in 1999, and then declined during the 2000 election year. In 2001, congressional attention increased sharply to its highest levels historically.
Our second and third research questions were specific to the variation in media attention to stem cell research relative to this agenda-building process and to the type of policy arena where debate took place. In this direction, we examine not only the number of articles appearing relevant to stem cell research but also the main focus of articles, the type of research mentioned, and the policy arena covered. Figure 1 indicates that across each of the first two stages of policy development, when debate remained within administrative policy arenas and agendabuilding activities were minimal, media coverage was minimal. Across the eighteen years of the first stage, only fifty-five articles appeared on stem cell research. During the second policy stage, encompassing the years 1994 to 1997, media attention increased but still remained relatively modest, as sixty-two articles appeared during this four-year period. Table 3 indicates that during the first stage of policy development, in nearly half of the articles, stem cell research was mentioned within the context of stories principally about bone marrow transplants or gene therapy. During the second stage, the main focus of articles shifted so that nearly 30 percent, a plurality of all articles, was focused specifically on stem cell research.
Prior to 1998, as Table 4 indicates, the media made few mentions of human embryos as a source of stem cells. This is despite ongoing research since 1981 on stem cells from embryos in animals and privately funded research on human embryos that began in the mid-1990s. Instead, the overwhelming majority of articles focused on relatively noncontroversial human and animal sources. As Table 5 indicates, in the two stages prior to 1998, the main policy arenas mentioned were for the most part administrative, with a heavy focus on the DHHS/ NIH and FDA. Few articles mentioned the overtly political policy arenas of Congress or the presidency. Note: "No specific source" refers to articles where details regarding the source of stem cells are not mentioned throughout the text. Instead, just the general term "stem cells" is used. "Human adult cells" include general reference to "adult stem cells" with no specified source, or other sources not noted already in the table, such as extrapolations from studies on animals to other adult stem cell sources including muscle, fat, skin, the digestive system, cornea, retina, and pancreas. Media coverage has been criticized for being nonspecific in its references to human embryo stem cells, rarely differentiating between human embryonic stem cells versus embryonic germ cells that are derived from early stage fetuses (Department of Health and Human Services 2001). In the case of "human fetal tissue," this refers to specific mention of stem cells derived from this source. After the 1998 announcement related to the isolation of stem cells from human embryos, media attention increased in correspondence to a rise in agenda-building activities, as 234 articles appeared across the three-year period from 1998 to 2000, with media attention rising across each successive year. A majority of articles specifically focused on stem cell research in this third stage, and a majority of articles mentioned human embryos as a stem cell source. Although administrative arenas, particularly the DHHS/NIH, remained prominent in coverage during this stage, there was an increase in attention to the overtly political arenas of Congress and the presidency.
In the fourth stage of development, as the locus of policy debate shifted fully from administrative to overtly political arenas and agenda-building activities increased, media attention spiked, with 486 articles appearing in 2001. This number accounts for more than half of all articles related to stem cell research in the twenty-six years of our analysis. The sharp jump in attention to stem cell research in 2001 is the likely outcome of increased media lobbying among competing interests, the routine channel news opportunities surrounding congressional hearings, the release of new scientific studies, and press statements or other pseudo-events staged by government officials and interest groups that fueled the building drama of the moment. In this stage, as might be expected, the dominant focus of articles was on stem cell research, the overtly political arenas of Congress and/or the presidency,and human embryos as sources of stem cells. Our fourth research question was specific to the level of media attention across the months of 2001, specifically after Bush's August announcement. Figure 2 indicates that media attention gradually rose through June in anticipation of President Bush's decision. Media attention spiked during the months of July and August, as the House passed cloning legislation banning therapeutic procedures, competing interests intensified lobbying, the Jones Institute announced the creation of embryos for research purposes, and President Bush was lobbied by the pope on the issue of stem cell research during a visit to the Vatican. In fact, Figure 2 indicates that nearly a third of all articles contained in the twenty-sixyear period of our analysis appeared during the months of July and August 2001. The spike in July corresponds with an increase in the number of press releases and a sharp increase in congressional attention.
Although Bush's early August decision provided some resolution to the controversy by relegating decision making back to the administrative policy arena, other political interests organized to keep the issue on the agenda of Congress. However, the events of September 11 and the subsequent anthrax incidents certainly had the potential to knock the issue from the media agenda. Yet, our findings indicate that stem cell research received greater coverage in September and October than it did in any month leading up to July. In November, media attention displayed a smaller, secondary spike, as advanced cell technology launched a public relations blitz surrounding its claims at successful extraction of stem cells through human therapeutic cloning.
The Nature of Media Framing and the Negotiation of Drama
Our next set of research questions was specific to media framing of stem cell research, the relationship to media attention, and the prominence of various sources in coverage. Our review of the literature leads us to suspect that, above and beyond the agenda-building process and the dominant policy arena, media attention would only peak when the issue of stem cell research could be most easily framed in dramatic terms and when familiar storytelling themes and metaphors could be applied.
Before elaborating on the development of frames across policy stages, it is necessary to first explore various descriptive dimensions of the frames and their relationships to each other. Table 6 indicates that across the total population of articles, the most prominent frames included strategy/conflict, ethics/morality, policy background, and scientific background. New scientific research was also prominent but not to the extent of the latter four frames. Table 6 also indicates that coverage that revolved around important aspects of market development in relation to stem cell research and around patenting, ownership, and access rights was for the most part ignored in coverage. In similar fashion, few articles were specific to public opinion on the issue or featured interviews with Nisbet et al. / Framing Science 57 Table 6 Frequency and relative frequency of frames for total population of articles Note:Range of values are 0 = frame is not present; 1 = frame is present but secondary ("minor"); 2 = frame is primary article focus ("major"). Rsch = research; Sbkd = scientific background;Ethics = ethics and/or morality;Strat = political strategy and/or conflict;Policy = policy and/or regulatory background;Market = market/economic prospects or international competitiveness; Patent = patenting, property rights, ownership, and access; Uncertain = scientific/technical controversy or uncertainty; Opinion = public opinion; Localiz = political localization; Anecdot = anecdotal personalization.
lay citizens on the street. These findings bring to mind several possible normative critiques of coverage that are beyond the scope of this article. Table 6 also indicates that the framing devices were related to each other in different ways and were likely to appear in varying combinations with each other. The dramatic framing device of strategy/conflict, when it did appear, was more likely to appear as a dominant or lead frame of an article. Other dramatic frames, such as ethics/morality or anecdotal personalization, were more likely to appear as secondary,complementary frames.In terms of more informational or contextual frames, when the frame of new scientific research was found in coverage, it was more likely to appear as the dominant or lead frame of an article. Other contextual frames, however, such as scientific background or policy/regulatory background were more likely to appear as secondary, complementary frames.
An analysis of the relationships among these dominant frames using Spearman's rho correlations indicates that strategy/conflict was likely to appear in an article along with the secondary frames of ethics/morality (r = .11), policy background (r = .30), and public opinion (r = .18). New scientific research was likely to appear along with the frame of scientific uncertainty (r = .34). Policy background was likely to appear with the ethics/morality frame (r = .24). Scientific background was most likely to appear with the frame of scientific uncertainty (r = .27) and anecdotal personalization (r = .12). Besides policy background and strategy/conflict, the ethics/morality frame was not positively related to any other frames.
Our next research question focused on the variation in the prominence of frames across stages of development. Table 7 indicates that the prominence of these frames varied considerably across stages of scientific and policy development. During the first two stages of development, when policy surrounding stem cell research remained predominantly within administrative contexts and before the successful extraction of stem cells from human embryos, the most prominent frames were new scientific research and scientific background. Very few articles featured strategy/conflict or ethics/morality frames during these early years. Minimal elements of drama were maintained in coverage during these early years by relying on the theme of scientific uncertainty and anecdotal personalization. During the third stage of development, post-1998 discovery, the emphasis on elements of science decreases but remains prominent.However, the emphasis on ethics/morality and policy background increases. Strategy/ conflict also increases in prominence during this stage.
During 2001, when media attention peaked, there is a strong shift in coverage from previous stages. The prominence of frames related to science decreases considerably, whereas the more dramatic emphasis on strategy/conflict spikes sharply, appearing on average in almost every article. The emphasis on ethics/ morality remains prominent but does not change significantly from its elevated levels in the third stage. Note: Range of values are 0 = frame is not present; 1 = frame is present but secondary; 2 = frame is primary article focus. Tests for significance across time period are not necessary as data are derived from a population of articles rather than a probability sample. Rsch = research; Sbkd = scientific background; Ethics = ethics and/or morality; Strat = political strategy and/or conflict; Policy = policy and/or regulatory background; Market = market/economic prospects or international competitiveness; Patent = patenting, property rights, ownership, and access; Uncertain = scientific/technical controversy or uncertainty; Opinion = public opinion; Localiz = political localization; Anecdot = anecdotal personalization. Note:The "total" row refers to the number and proportion of articles that mention at least one of the aforementioned storytelling themes or metaphors. This cell is not a sum of preceding rows since more than one metaphor or theme could appear in the same article. For words with an asterisk beside them, all articles that contained variations on the root word were included.
As an indicator of the media's preference for drama during the last two stages of development, we searched for the appearance of metaphors and storytelling themes related to science fiction, history (specifically Nazis and the Holocaust), colorful adjectives such as evil or murderous, and battle (a metaphor that emphasizes conflict and relates to previous contention over abortion). Table 8 indicates the absolute and relative frequency of these themes across the history of coverage. In terms of relative frequency, these storytelling conventions appear most often in the last two stages of development, with more than a quarter of articles in 2001 featuring at least one of these themes. The use of such storytelling conventions is the likely product of the negotiation of drama between sources and journalists: Political actors understand journalists' preferences for drama and fashion their message strategies, information subsidies, sound bites, and talking points in response to those preferences.
We were also interested in the relationship between media attention and the use of dramatic framing devices and storytelling themes. From our analysis, we see that prior to 1998, there was a relative absence of dramatic framing devices, with coverage focused mainly on technical aspects of scientific research. Post-1998, there was a strong shift toward frames that highlighted strategy/conflict and ethics/morality, as well as an increase in the use of familiar storytelling themes. It is during this third stage that media attention begins to increase, peaking in 2001 as media coverage featured the heaviest emphasis on conflict and drama. In this case, we see the interaction between the agenda-building process and the preferences of journalists: An issue will only rise to the top of the media agenda when the potential for drama is maximized.
Our final research question was specific to the sources that were used by the media. Given the unprecedented political attention to stem cell research, it was unclear what to expect in terms of source influence. Table 9 indicates that in 2001, GOP and Democratic supporters of stem cell funding were both more likely to be featured in coverage than GOP opponents. In regard to GOP supporters, this is a likely result of the general political prominence of several GOP senators including Arlen Specter, John McCain, and Orrin Hatch. However, it is also a likely outcome of the additional storytelling dimension that journalists could weave into press accounts, pitting the president's possible opposition to funding of stem cell research against the support of influential (in some cases pro-life) members of his own party.
In contrast to previous studies of biotechnology coverage that depict scientific and pro-research interests as overwhelmingly favored in coverage over religious groups or other interests that might stand in opposition to biotech, our results indicate that there was fairly equal if not greater coverage of pro-life and Catholic interests than the assembled members of the Coalition for the Advancement of Research, an umbrella lobbying organization that included several dozen scientific and medical organizations, patient advocacy groups, and pro-research celebrities. Moreover, among religious groups, Catholic interests were more prominent in coverage than Protestant-affiliated pro-life interests. The prominent role of bioethicists in coverage is also underscored by our findings. Future research should explore more carefully the emerging role of bioethicists as dominant sources in coverage of science-related disputes. In one final note, the sharp increase in prominence of the various types of congressional, religious, and advocacy sources between these last two stages of development is an additional indicator of the increased agenda-building activities of these contending political interests that occurred in 2001.
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Conclusions
Before we elaborate on the implications of our findings, it is necessary to look more closely at some of the technical aspects of our study.
Some Data-Related Considerations
This study was limited to a content analysis of two national elite newspapers. We are therefore constrained to some degree in our ability to generalize to all U.S. print outlets or to non-print media sources. We are also constrained in our ability to reach final conclusions regarding the relation between journalists and competing interests involved in the stem cell controversy. Content analysis only allows for nonobtrusive observation of the final product of the agenda/framebuilding processes and the narrative negotiations between journalists and sources. Even though several valid and reliable interpretations are possible from this type of analysis, there remains some degree of uncertainty regarding the actual inputs to the process or the specifics of the process itself. Other studies should complement our "visible source impact"approach (Berkowitz 1992 ) with a tallying of source-media coverage success rates or with qualitative observations and interviews related to source-journalist interactions. These investigations would lead to further understanding of why and at what stages of issue development journalists rely on certain types of framing devices, storytelling conventions, or news sources. Moreover, future research should examine differences across types of media outlets, including print versus television sources, and across types of journalists, including science writers versus political journalists, in the level of attention to stem cell research and the nature of coverage.
Outlook
In this article, we build on previous theorizing related to agenda building, frame building, and the negotiation of news dramas between sources and journalists to reach several valuable conclusions related to media coverage of political and scientific controversy. First, policy contexts do matter. We demonstrate that despite elevated levels of agenda-building activities post-1998, stem cell research received only modest attention when policy development was still restricted mainly to administrative arenas where there was a relative absence of overt conflict among competing interests and little opportunity for dramatization in reporting. Only in 2001, when the issue received heavy attention from Congress and the president, did media attention peak.
Second, media attention increases when journalists can place themselves within the context of a larger narrative and when new events can be covered using recycled thematic formats and storytelling conventions. Even though stem cells were extracted from animal embryos as early as 1981, this line of research did not trigger media and political attention until 1998 and large-scale attention Nisbet et al. / Framing Science till 2001, when aspects of the issue could be linked to familiar and dramatic storytelling themes related to human genetic engineering, previous controversies surrounding abortion and fetal transplantation,and,in 2001,the trials and tribulations of a newly elected president. In the first two stages of stem cell research's development, it is likely that journalists were unable to position themselves within the framework of a larger story, with a clearly identifiable beginning, source of conflict, and possible resolution. Stem cell research was ongoing, but it was difficult for both sources and journalists to construct a larger meaning around events.
Third, increased media attention coincides with the potential of an issue to be framed in dramatic terms. In the case of stem cell research, peak potential for storytelling was reached when events surrounding scientific research could be framed in terms of political strategy/conflict and ethics/morality. However, this potential is constrained by administrative policy contexts, with potential only maximized when political arenas such as Congress or the presidency pay close attention to an issue.
We believe that the above conclusions are not unique to the case of stem cell research. They can be generalized to other political controversies surrounding science and technology. For example, previous research has attempted to understand why the controversy over genetically modified (GM) agriculture, despite intensive public communication campaigns on both sides of the issue, has received limited media attention in the U.S. context (Nisbet and Lewenstein 2002) in comparison to the United Kingdom or Europe (Durant et al. 1998) . Extrapolating from our findings in this article, we argue that one major reason is that policy debate on GM agriculture has remained within the administrative policy arenas of the FDA, the Environmental Protection Agency, the U.S. Department of Agriculture, and various scientific advisory boards, with little significant attention from Congress or the presidency. This is in contrast to the United Kingdom and Europe, where the issue has been debated within overtly political policy arenas for several years (Durant et al. 1998) .
Moreover, in the U.S. context, there have been few familiar storytelling themes related to the GM agriculture debate that journalists can latch onto and dramatize in the news. Yet, in the European context, there exist several salient dramatic storytelling themes that have been previously used in relation to the events surrounding Mad Cow disease, the fallout from the Chernobyl disaster, and the antiglobalization movement.
The stem cell controversy continues to evolve. In 2002, the issue has been subsumed within a broader debate over therapeutic and reproductive cloning. A realignment of social and political contention has occurred as members of Congress who had supported stem cell research now oppose therapeutic cloning. In addition, traditionally liberal political interests such as environmental groups and feminist organizations have joined the growing chorus of opposition, fashioning an "unholy" alliance with conservative pro-life forces. Our future research will continue to track the cycles of media coverage in relation to this ongoing controversy, as the age of press/politics merges with a new era of biopolitics.
